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Functional-series Analysis of Bilinear Systems Driven by White Gaussian Process 
Syozo Yasui, National Institute for Basic Biology, Okazaki, Japan 
The integral kernels that arise in the orthogonal functional expansion of Wiener 
are derived for a general class of bi l inear systems ubjected to the white Gaussian 
input, and are compared with those associated with the Volterra series for their 
structural similarities and differences. Using this result of Weiner kernels together 
with a Parsevel relationship, a matrix algebraic equation is obtained by which one 
can evaluate the mean square output from the parameters that define the bi l inear 
realization. Both Wiener and Volterra kernels are shown to be scalar-factorable for 
a bi l inear subclass which may bear much practical relevance. In this case, the mean 
square response is especially simply to calculate. 
2.2. Branching, population and biological models 
Deterministic and Stochastic Epidemics with several kinds of susceptibles 
Frank Ball, University of Nottingham, England 
We consider the spread of a general epidemic amongst a populat ion consisting 
of individuals with differing susceptibilities to the disease. Deterministic and stochas- 
tic versions of the basic model are described and analysed. We show that for both 
versions of the model assuming a uniform susceptible populat ion, with average 
susceptibility, leads to an increased spread of infection. For the deterministic model 
this is shown by direct exploitation of the underlying differential equations whilst 
for the stochastic model a coupl ing argument is used to prove stochastic majorization 
results. 
